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MEDIA AND INFORMATION TECHNOLOGY CENTER, YAMAGUCHI $\mathrm{U}\mathrm{N}\mathrm{I}\mathrm{V}\mathrm{E}\mathrm{R}\mathrm{S}\mathrm{I}\mathrm{T}\mathrm{Y}^{*}$
1
Kaltofen 1995 [Ka195] , ISSAC2002 [Nag02]
. , 2003 , ISSAC2002
2 [KM03, Nag03]. , ISSAC2003 Kaltofen May
[KM03] , (Ruppert[Rup99]) ,
.
Problem 1 For the given polynomial $f\in \mathbb{C}[x,y]$ rnhich is absolutely irreducible, compute the largest
possible value $B(f)\in \mathbb{R}_{>0}$ such that all $\tilde{f}\in \mathbb{C}[x,y]$ with $||f-f||<B(f$| $)$ ( and $\deg(\tilde{f})\leq\deg(f)$ ) must
rernain absolutely irreducible. $\triangleleft$
$B$ (f) . , ISSAC2002 CASC2 3
, $B$ (f) $B(f)/||f||$ .
, , 1 ( ,
[-1,1] , 7 6 $x$ $y$ )
, $\lceil \mathrm{I}\mathrm{S}\mathrm{S}\mathrm{A}\mathrm{C}2003$(for sparse polynomials)\rfloor , Kaltofen May [KM03] $\mathrm{A}\backslash$ Gao
Rodrigues , [GR03] ,









Kaltofen May , – , $\lceil\neg \mathfrak{o}$ ,
. , Ruppert Gao
.
$f \frac{\partial g}{\partial y}-g\frac{\partial f}{\partial y}+h\frac{\partial f}{\partial x}-f\frac{\partial h}{\partial x}=0$ ,
deg $g\leq\deg f-1,$ $\deg g\leq\deg f,$ $\deg h\leq\deg f,$ $\deg h\leq\deg f-2$ .
, $g$ $h$ , Ruppert
$R$(f) . , $n=\deg$ (f) $m=\deg$ (f) , Ruppert $R$ (f) , $(4nm)\mathrm{x}$
$(2nm+m-1)$ . , ,
$f= \sum$ ,$j^{X^{i}}y^{j}$ , $\in \mathbb{C}$
, Ruppert R $\mathrm{a}\mathrm{r}(f)$ .
l\sim ar $(f)= \sum R_{i,j}c_{i,j},$ $R_{i,j}\in \mathbb{Z}^{(4nm)\mathrm{x}(2nm+m-1)}$ .
Kaltofen , .
$B(f)=\sigma$(R(f))/ $\max_{i,j}||$7?i,d $|$F.
$\sigma(A)$ , $A$ $(2nm+m-1)$ ( ) , $||A||p$ , $A$
. , $R_{i,j}$ , $\max_{i,j}|$ |Ri,j||F ,
.
2.1














.. $G_{n}(1-n)H_{1}$ $\cdot$ . $(n-1)H_{n}$ 0.. $G_{n-1}$ -nL0 $(2-n)H_{1}^{\cdot}..(n-2)H_{n-1}$
... 0 $G_{0}$ $-1H_{0}$
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$H_{1}$. , $2m\mathrm{x}(m-1)$ .
$\{\begin{array}{lll}0\ddots 0c_{i,m} \ddots \vdots c_{i_{\prime}m-1} \ddots 0\vdots \ddots c_{m\prime}.c_{i,1} \mathrm{q}_{m-1}.c_{i_{\prime}0} \ddots \vdots \ddots \mathrm{C}..\prime 10 c_{\dot{\iota}_{\prime}0}\end{array}\}$
, $\max_{i_{\mathrm{I}}j}||h_{j},||F$ .
, $||R_{i,j}||F$ $H$ $||R_{i,j}||_{F_{H}}$ .
$||$Ri,j1F$2H=$ (m-1) $( \sum_{l=1}^{1}.l^{2}+\sum_{\iota=-n+:}^{-1}l^{2})=(m-1)\sum_{l=-n+i}^{l}l^{2}$.
, $||R:,j||F$ $G$ ||R\iota ,j||F .
$||$Ri,j $||$ F$2G=n( \sum_{l=-j}^{-1}l^{2}+\sum_{\iota=1}^{m-j}l^{2})=n\sum_{l=-j}^{m-j}l^{2}$ .
, $||R_{i,j}||_{F}$ .
$||$Ri,$j||_{F}^{2}$ $=$ $||R_{j}.,||_{F_{G}^{2}}+||$Ri,j $|$b $\mathrm{H}$









, $g$ $h$ ,
( ) . $B$ ) (
) , , , $\tilde{f}$ $f$ (
) , .
, , Kaltofen May . , $\mathrm{I}\mathrm{S}\mathrm{S}\mathrm{A}\mathrm{C}2003$
, ISSAC2002 , .
$f=(x^{2}+yx+2y-1)(x^{3}+y^{2}x-y+7)+0.2x$.
ISSAC2003(Ka1t0fen and May) Ruppert ,
, 2 . ,
2:
, $B$ (f) ,
, B( .
3.1
, Ruppert , . ,
.
( ) .
$\mathrm{d}\mathrm{r}\mathrm{o}\mathrm{p}_{i}(A)=(a_{1}, ...,a_{-1}\dot{.}, a_{i+1}, \ldots,a_{k_{1}})^{t},$ $A\in \mathbb{C}^{k_{1}\mathrm{x}}$ k2.
, , $k(\leq 2nm-m+1)$ ,
$B^{(k)}(f)= \sigma(R^{(k)}(f))/\max_{i,j}||R_{\dot{\iota},j}^{(k)}||F$
$R^{(k)}$ (f) $R_{i,j}^{(k)}$ $d_{1},$ $\ldots,$ $d_{k}$ .
$R^{(k)}(f)=\mathrm{d}\mathrm{r}\mathrm{o}\mathrm{p}_{d_{k}}(\mathrm{d}\mathrm{r}\mathrm{o}\mathrm{p}_{d_{k-1}}(\cdots(\mathrm{d}\mathrm{r}\mathrm{o}\mathrm{p}_{d_{1}}(R(f)))))$.
$R_{i,j}^{(k)}=\mathrm{d}\mathrm{r}\mathrm{o}\mathrm{p}_{d_{k}}$ $(\mathrm{d}\mathrm{r}\mathrm{o}\mathrm{p}_{d_{k-1}} (. . . (\mathrm{d}\mathrm{r}\mathrm{o}\mathrm{p}_{d_{1}}(R_{i,j}))))$ .
, , .
3.2
, $2md_{x}+d_{y}(0\leq d_{x}, 1\leq d_{y}\leq 2m)$ $||R:,j||_{F}$ , , $R_{i,j}$
$\Delta c$ $R_{j}.$, $\Delta_{H}$ .
$||$d$\mathrm{r}\mathrm{o}$p$2m$rd. } $d.(R_{i,j})||_{F}^{2}=||R_{i,j}||_{F}^{2}-\Delta_{G}-\Delta_{H}$ .
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, $G_{i}$ . , $i$ l n-d
$2n-d_{x}-1$ . , 0 $n$ ,
. $i$ $G_{i}$ , $m-d_{y}+1$ $2m+1-d_{y}$











, $H_{\dot{\iota}}$ . , n-d
$2n-d_{x}$ . , 0 $n$ ,
. $i$ $H_{l}$ , $j$ $m-d_{y}+2$ $2m-d_{y}$















, $d_{x}$ $d_{y}$ $(i,j)=\{(n, m)$ , $(n, 0),$ $(0,m)$ ,
$(0, 0)\}$ . , 0
.
$(n,m)$ .
$(0\leq d_{x}\leq n-1\wedge 1<d_{y}\leq m+1)\vee(0<d_{x}\leq n\wedge 2\leq d_{y}\leq m)$
$(n,0)$ [ .




$(n\leq d_{x}\leq 2n-1\wedge 1<d_{y}\leq m+1)\vee(n\leq d_{x}<2n\wedge 2\leq d_{y}\leq m)$
$(0, 0)$ .
$(n\leq d_{x}\leq 2n-1\wedge m+1\leq d_{y}<2m +1)$ $\vee$ $(n\leq d_{x}<2n\wedge m+2\leq d_{y}\leq 2m)$
, 4 $d_{x}$ $d_{y}$ . ,
, 2 , $k\geq 2$ . , $k=2$ , 4 T
.
$(n,m)$ $(n, 0),$ $(0, m)$ $(0, 0)$ .
1 : $0\leq d_{x}\leq n-1\wedge d_{y}=m+1$
2 : $n\leq d_{x}\leq 2n-1\wedge d_{y}=m+1$
$(n, m)$ $(0, m)$ , $(n, 0)$ $(0, 0)$ .
1 : $d_{x}=n\wedge 2\leq d_{y}\leq m$
2 : $d_{x}=n\wedge m+2\leq d_{y}\leq 2m$
4
3 .
Algorithm 1 ( )
1. $2md_{x}+d_{y}$ .
$\{0\leq d_{x}\leq n-1\wedge d_{y}=m+1 -. n\leq d_{x}\leq 2n-1\wedge d_{y}=m+1\}$
$\{d_{x}=n\wedge 2\leq d_{y}\leq m d_{x}=n\wedge m+2\leq d_{y}\leq 2m\}$
2. ( ) $\llcorner$ , .
$\triangleleft$
Algorithm 2 ( )
1. , Algorithm 1 .
$\triangleleft$
Algorithm 3 ( )
1. Algorithm 2 .
2. $2md_{x}+d_{y}$ .
{$0\leq d_{x}\leq n-1\wedge d_{y}=m+1$ -. $n\leq d_{x}\leq 2n-1\wedge d_{y}=m+1$ ,




3. ( ) , , .
4. , 2 3 .
$\triangleleft$
, 100 , 3
. , .
, 2 19% $\mathrm{r}2$ 548%, 2 +3 7037%
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